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DETAILED ACTION 
Claim Objections 

1 . Claims 8 and 1 8 are objected to because the claims are identical to claims 7 and 17, 
respectively; therefore, claims 8 and 18 should be canceled in response to this Office Action. 
Appropriate correction is required. 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office Action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

3. Claims 1-3 and 6-8 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Balmer et al. (U.S. Patent Application 2002/0014071) in view of Vogtlin et al. (U.S. Patent 
5,711,147). 

Re claims 1 and 2, as shown in Figure 2A, Balmer et al. disclose an apparatus comprising 
a catalytic converter, the apparatus comprising: 

- an oxygen rich engine-exhaust gas inlet (100); 

- a reductive stage convert of NOx (202) connected to receive a mixture of NOx and 
unburned hydrocarbon from the engine-exhaust gas inlet, the convert comprising an alkali metal 
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cation-exchanged faujasite-type zeolite catalyst (see paragraphs 0050 and 0051) that further 
serves to convert NOx to gases that include nitrogen, carbon dioxide, and water steam; and 
- a plasma converter (200) upstream of the catalyst adapted for converting at least a 
portion of the NOx to NO2. 

Balmer et al., however, fail to disclose that the apparatus further comprises a diesel fuel 
inlet to inject a hydrocarbon fuel into the engine-exhaust gas. 

As shown in Figure 3, Vogtlin et al. also disclose a plasma-assisted catalytic storage 
reduction system comprising an upstream plasma reactor (74) and a reductive sate converter of 
NOx (78). Vogtlin et al. teach that the reduction system is applied to a diesel engine that is 
operated mostly with a lean air-fuel ratio. Because of this, they teach that the system further 
comprises a diesel fuel inlet (54) to inject a hydrocarbon fuel into an exhaust gas stream for the 
effective reduction of NOx to nitrogen. It would have been obvious to one having ordinary skill 
in the art at the time of the invention was made, to have modified the apparatus of Balmer et al. 
to include a diesel fuel inlet as taught by Vogtlin et al. and applied the apparatus to a diesel 
engine, since the use thereof would have provided an effective means to reduce harmful NOx 
emission in such diesel engine. 

Re claim 3, in the modified apparatus of Balmer et al., the zeolite comprises an X-zeolite 
or Y-zeolite (see paragraph 0051). 

Re claim 6, in the modified apparatus of Balmer et al., the zeolite comprises a pore size 
greater than about 6.5 angstroms (see paragraph 0050). 

Re claims 7 and 8, in the apparatus of Balmer et al., the zeolite comprises a 
silicon/aluminum ratio in the range of about 1 to about 3. 
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4. Claims 1-3, 6-10, 13, and 16-18 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Vogtlin et al. in view of Balmer et al. 

Re claims 1 and 9, as shown in Figures 1 and 3, Vogtlin et al. disclose an apparatus and a 
vehicle with reduced NOx engine exhaust emissions, comprising: 

- a fuel supply of diesel fuel (12); 

- an internal combustion engine (14) operably connected to receive a major portion of the 
fuel supply of diesel fuel and to propel a vehicle, and having an oxygen-rich exhaust comprising 
NOx; 

- a first reactor (78) operably connected to receive pulsed inletted minor portions of the 
fuel supply of diesel fuel (54), the first reactor comprising a catalyst that further comprises an 
alkali metal (potassium) cation-exchanged zeolite for NOx reduction gas treatment and wherein 
the first reactor is further operably connected to receive the oxygen-rich exhaust comprising 
NOx, and operably connected to output therefrom a product comprising nitrogen that has been 
converted from the NOx and noncombusted hydrocarbons from the diesel fuel; and 

- a second reactor (82) for collection and combustion of the noncombusted hydrocarbons 
connected to receive the product of the first reactor with the NOx and connected to receive the 
noncombusted hydrocarbons, and operably connected to output a second exhaust with reduced 
NOx emissions. 

Vogtlin et al., however, fail to disclose that the zeolite is a faujasite-type. 

As shown in Figure 2 A, Balmer et al. also disclose an apparatus for the catalytic plasma 
reduction of NOx in an exhaust gas stream, comprising a plasma reactor (200) and a reductive 
stage converter of NOx (202). Balmer et al. teach that the converter comprises an alkali metal 
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cation-exchanged faujasite-type zeolite catalyst (see paragraphs 0050 and 0051) adapted to 
effectively convert NOx to nitrogen. It would have been obvious to one having ordinary skill in 
the art at the time of the invention was made, to have utilized the faujasite-type zeolite catalyst 
taught by Balmer et al. in the apparatus and vehicle of Vogtlin et al., since the use thereof would 
have been routinely practiced by those with ordinary skill in the art to effectively convert 
harmful NOx emission into nitrogen gas. 

Re claims 2 and 13, the modified apparatus and vehicle of Vogtlin et al. further 
comprising a plasma converter (74) upstream of the catalyst adapted for converting at least a 
portion of the NOx to N0 2 . 

Re claims 3 and 10, in the modified apparatus and vehicle of Vogtlin et al., the zeolite 
comprises an X-zeolite or Y-zeolite (see paragraph 0051 of Balmer et al.). 

Re claims 6 and 16, in the modified apparatus and vehicle of Vogtlin et al., the zeolite 
comprises a pore size greater than about 6.5 angstroms (see paragraph 0050 of Balmer et al.). 

Re claims 7, 8, 17, and 1 8, in the modified apparatus and vehicle of Vogtlin et al., the 
zeolite comprises a silicon/aluminum ratio in the range of about 1 to about 3. 
5. Claims 4-5 and 1 1, 12, 14, 15 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Vogtlin et al. in view of Balmer et al. as applied to claims 1 and 9, respectively, above, and 
further in view of legal precedent. 

Re claims 4, 5, 14, and 15, the apparatus and vehicle of Vogtlin et al. disclose the 
invention as cited above, however, fail to disclose that the zeolite comprises a pore volume 
above about 0.20 ml/gram. 
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Vogtlin et al. or Balmer et al. disclose the claimed invention except for specifying an 
optimum pore volume for the zeolite above about 0.20 ml/gram. It would have been obvious to 
one having ordinary skill in the art at the time the invention was made to provide a specific 
optimum range of pore volume of the zeolite, since it has been held that where the general 
conditions of a claim are disclosed in the prior art, discovering the optimum or workable ranges 
involves only routine skill in the art. In re Aller, 105 USPQ 233. 

Re claims 1 1-12, the modified vehicle of Vogtlin et al discloses the invention as cited 
above, however, fails to disclose that the first reactor is adapted to receive the minor portion of 
the fuel supply in an amount less than 10% of the fuel supply of a diesel fuel requirement that 
initially produces the diesel engine exhaust prior to the injecting. 

Vogtlin et al. disclose the claimed invention except for specifying an optimum amount 
of diesel fuel injected into the exhaust gas stream less than 10% of the diesel fuel supplied to 
the engine. It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to provide a specific optimum range of diesel fuel to the exhaust, since it 
has been held that where the general conditions of a claim are disclosed in the prior art, 
discovering the optimum or workable ranges involves only routine skill in the art. In re A Her, 
105 USPQ 233. 



Prior Art 

6. The IDS (PTO-1449) filed on September 10, 2003 has been considered, 
copy is attached hereto. 
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7. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure and consists of five patents: Hoard (U.S. Patent 5,746,984), Balko et al. (U.S. Patent 
6,176,078), Broer et al. (U.S. Patent 6,247,303), Labarge et al. (U.S. Patent 6,887,438), and 
Nakanishi et al. (U.S. Patent 7,043,902) further disclose a state of the art. 

Communication 

8. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Examiner Tu Nguyen whose telephone number is (571) 272- 



If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Mr. Thomas E. Denion, can be reached on (571) 272-4859. The fax phone number 
for the organization where this application or proceeding is assigned is (571) 273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 



4862. 




TMN 



Tu M. Nguyen 
Primary Examiner 



June 27, 2006 



Art Unit 3748 



